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(54) CONTROL DEVICE OF ELECTRIC VEHICLE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a control device for 
an electric vehicle which can transmit and receive control 
information, bypassing a faulty transmission line when 
noncoaibrmities occur in some transmission line, by enabling 
signal transmission between each control device attached to 
each motor. 

SOLUTION: An electronic control system for the electric 
vehicle is provided with a foil sate means for a signal 
transmission path, where a node that detects communication 
trouble sends a search message for searching a transmission 
path ana a node capable of the formation of a transmission 
path sends back a response message thus forming a bypass 
circuit. 
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precisely. 

N . \ u or soled 

3.1n the drawings, any words are not x a a 



[Claim 1 1 In the electric vehicle with which two or more driving wheels are m one \ "h\ La and the 
motor for a drive per piece is attached in each of this drh ng wh.et Whik the :peet regulating den ce 
remaking h ' m the utvde >cit n uxc stiu t «' u c >.» I 

- < >oi v > o w n rain! Pm> ar operaa n>n v on- ' * v 
v m co stn - ~ 1 

{ * ». v a i > i sis' 

me , , n i ^ v m> m _ ^ ^ i v ^ n at . a > a. 

( Lor-- :] fhe control unit oi t! e eleeir v. vch e!c laraeterked h> eootai i a each 1 the - ieetrieai 
x v. a. difference of a cell the current supplied from this cell, and cell temperature as a sensor signal 
inputted into sard mam comma s in the control a of an electric vehicle according m claim I . 
i i k i ■> ! v m ad it v*^ «. . m > - 1 e mmm 

s .< v dgmd hipmted <nm -acid main eomao! ir ! the control ? >i dearie om ( w ! 

\t«i 4 v^l »• w e ♦ v \J J. - t i*. v ! wMs . u 1 ^h 

, a •> « - ^ ^ ! j - , s i - so o.w - i i w > f w m 1 
ami in the control an m at electrie vehicle according to claim 1 . 



l\| int( d main emus cm^ml device , decak i ecording to 

s. 6] The control -unit of the electric vehicle characterized b> including the snclude-angie signal of a 
_ e -» v a a „ n nca i ^ - .wm J ^ a m , - i oi, M^n , . so > - d 
iontrpl unit. 

< v. vv > , < v'i 'as u 1 ! x i u n <.o s 
_ t k ocatiop o v v s * 



c . a Sttrngs\S(P4'Ah Documents AVr^ecK^tdPOk >w m * ' gd'm 



jp-A-2002-iS612<" 



Page 3 of 39 



iniorni^tion cmrcciy. deducing the » f » 1 > u a id miu xcl t n H i h I at 

ectric ve recording to claim 1, and/or gras 

eLalomh - d ehk chicks h> the eomm > 

. < •» { 1 v 1 f d.^v 5 u n , i i 5 j * tu t i 

> atm<S| . mm unit*, iheek c\it-dui mteneed g Ln n o me 

„ , I Si - U> ^ ^ H > V'l 'lU X . V V v <. 

failure in the electronic control system of a car searches for a transmission route is transmitted, and the 

. o v ^m , 1 n - , - s . o^i ono >i ^ . v i^-iAiv 
[Claim. 9| It is the control unit of the electric vehicle characterized by consisting of a self-node ID 
storage means by which said, node memorizes die identifier of a self-node in the control unit of an 
c e >eu ieawi s a <0 - -rt i m > m m > ic < o \ > j j s eim es > 

e v <c" ,t v n vc d ) n * 1 I — s ! o en v - n< b -cd 

on the message son to said node. 

, l | h tsdi <. i i ; » v. J i * 5 v „ j ( 

, f j i v < < 5 i no i < n 1 co t j > 

unit of an electric vehicle according to claim 9, 

i j' n v e ve vv 1 v k k - tc ittv.w v ' i 

votstnu sc--m-n die m.v 1 a -.c :;.-\. i hrake u U >' s v <js > i 0 the -..liars.--, emmd saiuien in 
Vu':t mdvvtceoi emleu ^ ale ,v"! Vg kum " 

n hem L?j > m > u > ^ pmpeoee K«r e\or> m d ear cuutm s , ' ' t 'iM I 

, .O i v , v v > v 1 t !< > s y. v< . iKik tuOO't . e 

v - - ' * v . hv he eentinl Mgnu n i <. rm. s 

each. 

< >f the clei-txK teu/c m i a 

ss v 1 m . i I d kx | ,» d i a to a 

transmission hue between this detour trunk transmission line and said each motor control section in the 
■control unit of an electric vehicle according to ciai.ni 10 or 3 1, 

y i 1 v S <> asi.t", JviW k . v v u v vd x n ! ^ ,i < v f o 

ootos >ut ! o a saKK.arcf.it d section do-as not I rue the esfx ;> tsom said 

^ ... N v v etioit o k "-aid spev 

oHeet ; it detects 1 the fsuure generated t specific node iu ah the ^ m s lines heinous 
ecu ear e -ran 1 mcee;^ ne -e s ' nac r i s?o i m the vontm unit of an ..dec ;ie • eau ic 

aeco ! 



s -.it In v 
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i.Detaded Description of the invention I 
[0001] 

tl an -a ! n ! a .. t i n , invention c att to octroi unit > 'no electric vehicle vhkh e pi ~pcd 
m. . ..wcee .or, -^.e t . a. . b. all-safe moans. 

, \ peifeet dcetnc Schick . > * - s s _ 

t\ <s.. kvvognr/" ig th r! 1 i . o 

natural -oaum m 5 be the big target in the 21st century, the artificer of this application will start 
horn ;U HKOnrn a th. , ..e . f^o* nc i .w t 

- 1 \ nov i r % v ! i ~ t 1 oct - . , . 

chicle a cas uL I thn img us . a. ! . ;i n > 

as a newer source so a to the ,v> 101/ usina an electric vehicle A and an eecine geaerator io a 

! . v! ... v » a 



1 ; In > ! . . ned . . v w „ > us oiuch , ... 

.is a . e < a < so' i , .„ \ etc. . Ow Wvheigeabk h Ui . the k c eeH. a ni I a inu a 
c > s i. ! ! . i i . ppc ecu io V. sc eka 

moan, only using the driving, force of a rotating type eieetricakand-ekettiewegupment .motor. However, 
although the electric vehicle which used oniv tire rechargeable battery is borne 1 mind in the telknvbig 



c iixi eke % N n ' vi i ranee tap prob! a car. far example, a senses an £ 

iem re carriet ncreaxingi} 

!1 <. O I | k % \ si 1 S ft ' 

openaom << a , . m< < c \ temncn a n >mka. ^ w no<*rvmV! s i! <\!ub iac^gu of 
tile measuring device constituted by this redundancy is supplied to two processors which control the 
elroe output. w> o* hc^pe. . v dra^ suneconpste p 0 v <. < s gaa ^ h 

p. x v ^ s 1 - i . s. 

rOOOfl However, if this kind of system is completely made into redundancy, it will become remarkably 

v >a > . , - . . a .v 1 i - moo isc 

|ooo\ j ' w > ; ^ n cent'oi r< -c tarried in tlk. cuiTcnt car as known. A ->xe ~. >m 

i v t r v - - ,'vwh 1 ) j i a a < < ^ ito 

o '1 eurwd ,c Ksixcto 

1 0000! fa a eve -era cur. an ekvtroaic connection s> stem connects mutual!} and t!v<v consrol unit- 
ex ge data and inforrnatioi ally t i it 

v v , \ am . t ' i c . I o - n c> . 

. . 0 . ' ^ ' 5 . t. i > s a tottv 

Moreover, it is the case where two or more motors are used for a drive, and in controlling acceleration of 
a vehicle, moderation, and turn combination, it needs one more central control unit which controls the 
whale •■vehicle. I anil aow. in such a control unit, betoeen a cemrai cmrnvi una and the control units 
aUaeht i . - - co icete vci i the sig a. spectivel and cont t c rn 

y^bk > ? v >c'\-..d b\ she hr. cot wevcab v a m . . > a 

s . , ^ ^ n . n.s iM (1 Aa' t.^^owV 

i v s ^ p s » j ( 1 in nn ic t 

i . ie ed situation, and :ams aa i > a 1 

* !W wh 'U t _ '1 U 3 sj Is 1 Cs j ! v 

receive control information. 
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i v em lb < s 1 respeeinds, and tlie motor o u t 

■t ordcj that the imemion in this application ma> attum the ^bove-incntio«ed ping-mo • - I ■ While dm 

<. < io 1 jo r>ot t a Jibe In am I - char < ma t J b\ m I rm t , . ,om ol 

i 1 control - ,t,, r aeeeierat ant ec le s 
CiiSiKsl based on the Awrir.o front an operator or a mounted sensor to each of this speed regulating 
device 

1 1? j in t m coat ol unit old e ekcu e mduele . 1 the abom- north a th a a on, t is 

characterized by containing each of the electrical potential difference of a cell, the current supplied from 
m eo < e ! x ■> v ' v uni 

[001 51 > j the control unit of the electric vehicle of the above-nvesnioned id I publication, it is 
characterised by including the piece angle of a steering as a sensor signal inputted una said in control 

» < - ! < v nn < , , 4 > j , e ec m mi o e , 1 k ->>..- reria < < ,P a an n f 

, . ' i -v - m ! s\ - 1 at t - m J ♦> i J v m 

, . mam conJiol una 

[iKd 1 71 [51 in die control device i electne vehicle of the above-mentioned j i; publication, it is 

section, and the oh pressure of a master eyhoder as a sensor signal e-rvu ^ into sa;d main control unit. 

< \ v.Oi 'O la vl 11 lulunl h V.MPU hi > P ^ 

l I ilcdlK ng the kk f > c- u i e s gn b t»i a steering us a control signa v e s 
control and 

[001 hi [7 ; hi the control unit tor electric vehicles of the above-mentioned [ 1 J publication, the location of 
a self-vehicle Is coau to deduced hi a GPS sensor and t m » ntamun <. ^>.insetjnn around said 
selhvehieie is automatically deduced by the obstruction sensor, and/or the physical relationship of said 

, 0 X v I 1 l . l! \ ' <ili 1 t. s 

i . j i < i \h U i ses i c >. i : > i 1 1 >: S x tn ^ eta son 

of acceleration and deceleration and a steering automatically based on such information. 

> c^mms - \u u' 1 5 Ivk mam ompe -g<- .to j mo * - ev V, „ ml ^ 
1 U a t n (. ' v i 1 

s «. < ^ v v j > s i n i n v. v ^ ^ i , m 

^\ v" I'm 

i uiO) 'n , v\dAuihlv s hi o h 's 

t v > s i 1' » m j.. t a j 5 i i !<((<<! 

v v n m ^ . „ . u <v 1 v l v ^ <. , <v,x> s w v.^ k ia 

trsnsmissisin hno ami a processing means io process routiag based on the message sent to said node. 

am i see ih epereci fos e >ect on n 

wheel group, 

f t ! on - v 

node is characterized by beam, prepared in the cell control section, the steering control section, the brake 
cmUna >ccttoc caul fr. el; age cman. I section. 

^ m e ; a m h m v 1 a 

> ei v s t - 1 sect oan eel e i ' vi 

e'mir'fb.sp e cornericrig the eoairol .ogarb :c vac. J through: the node prepared It; each. 

s ^ \u\ nk. tran^rai^siot v cos . oc 

s is e n < me ^ 1 - de, ,nr na ih s ! . 

motor control section. 
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i he centre 1 i oi the e ectrk t e licie < i\\ bm em km ned 1 3 1 nahhw 
that the failure aenerated i v spec? lie uodc in all the transmission Hoes bctv.ee t ^ d car cent 
. >m v s I L ^ ^ w 1 , rn ec< . o 



[Embodiment of the Invention] it has the wheel system which serves as an example of representation in 
the gestait of operation of the following and this invention while refer to a drawing and by which two 
flowers , s i f > lf o.«. a w a nwmm a tit ^ w.s n . h.a da , i i W \ or w -w 

bowers , and iVearw in site electric vehicle whom v-s Anewb emii Oi \ i g w t . a ^ an nw wheel 
mounted drive , and the embodiment of this invention which applies a tail-wad device to each control 
unit which carries om motor control so that dtc transit stability at the time of a slip may be raise is 

"W t v. ! t tU I IKl S ! W^.'.il 

e t w o o ' 1 a > U eqt n^oi 1 ^ n «_ > o 1 a s a m ^ 

applicable, 

(1) System eoang \n u Jrmb . I i the -\stem confamraiu.n ot k< eleeiric vehicle in which thi 

\ v .WW! 

100291 it is not necessarv a; be the wheel svstem bv which order both wheels were supported m the 
t a v d l i h u a t ie sv ae. - W , % ^ s s 

of before or the back was supported in the tandem wheel mounted suspension in this invention. 

„ v k v crnvdnw ih an eigiu-nowem o/e el m t >t in vdneel 

; v\ ww d ba< k t is La ch d h og we idepcudcu! dih e mold eleca w apmd with ti 

Inn wheel ei n'a choc ^ , « has the wheel s\ Mco> supported in a tandem wheel mounted suspension, 
, , in ! ' i > a'ki 

! . - v s mn < vtv 'W.nr \ Wo J e; 

corresponding to it or ABS control can be v 1 v> < ! a slip etc, can be lessened, and transit stability can 



- « w to ne -s; wisu re^v. 
\^ t s t v S a ' n > , l( 

converter when h A a bavel current, ami ^ hen it is a poise, it is. a "per etc 

h'bh II hot alternating crcrrent ewmmis att enhmdinamt i ease a uv . i- die aviev lag and a awaer 
scarce ss an inverter. 

)C m * i st i n e i x. 1 aw vMir.L' ap 1 s i 
Iron o s V- \ c "-n. d-wn.es Jaa\s >„ Wn c nam: ^ tbn m 

^ t t > . . a « o i i s s > * ^ ^ 

v A 1 ^ a <P t v. b 1 \ ^ r w tkM'O^io' ''UR 

e v m v A k . OR fa cor t > s m s ^ > } ^ tod , * n 

m t(f v V S Si, > ' 

?035 \ h v ntroi of the output torqi f ' > 1 ^ 

- ' ^ 1 N O Wl \ .v, 

ersrh u m t « ' i I aim i t N -sf car 'd ui to u v % eicv-tiw -aaopb _ < * * 1 de-battery, 
cl ^ com ( «, a ^ nv v. ro ieei $g control n.d an electrouit t I 

t s j i _ ' u p~i. ^ n i U> i. f * i r n !l > i. 

to the car control section 1 The power sensor 9 for the electricahpotentiabdifierence value and current 

■ami- nsorsSO N l ^ "m s N ! ^ 
brahe sCitsor 5 which detects actuation of j brake, dtc radcer ni. j 15 which detects > v centm 
angle of a handle, and the -hi ft position of a shift lev er I he detection output of the abnormality tieteehon 



v T \ nw s v <m 8 ^^b ) uvsv>r cmwMPOT ! ^_ „ x N 1 )' 
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v cct ' inai the aupei t's. x ! s t.!oct oa;-po;< i a daft 

t , hO ik dm p -,tW - v > xWke ! v vv. i" 

^ v s . «. s p.. epemng w'ao x< ,L', ' ' dohattery tempetat > i k> < ijvr v , ,■ x" 

! v i ens v pie vers 50. 5 1, 52. 53, 54, 55, 5e d 5 sred 

fur mem \U'. x. I i example, the 11 I k ■* U pox.iww ^ > v ^.Wk itt e \ 

ilk v M I V * 

and VLRR of each wheel, and supply it to the car control section 1 

[0057 he ecelen es ^ s , ^ ! n t x 1 

with vvluch 5w brake -.w 14 www :he amount of treading m u! a kaPe pedal k : :5: the -diinifl which 
shows the sano ng i , t , < m \ he nk\ eng 

c i ~ wage slnftbewr weapon ! \ v j within K ra;wc < . „ „x i : e 5 d t s t i ,-i <j sM 
e ^ or ■ net show \ p K i i t s 1 x > 

signal, for example, rudder angle, deitat whieh shows the result of rudder angle detection of a handle 
output. The power sensor 9 of a do battery measures and outputs the hut i t t f s u <. value 

\ . - >w \ xkmv Nvi 5 it v . v 

devices, such as an inverter. The abnormality detection sensor 1 9 is outputted with abnormalities, when 
week t > - v 1 k v v i v , O! k to ' uwmw 'n ! " 

> w v \\n ^ a. n wUWi 1 x . x I 

n i > <. ' x * ul ek tk.t u <b ^. < t \ ion 

v t t , ^ -i w 1 x k w c m an \ k . mm 'ex. n „ > 

the control approach, etc. using the data alter conversion. Hereafter, the embodiment of a torque control 

X v X^ W ' j « W ) 

f ' * mo a2 1 \ nd 5 are ct pped a it n w pax 

command from the ear control section 1 through a transmission line, carry out required processing, and 
they are ■.constituted so that a control command may be outputted to inverter 10, 10', 1 1, if, 12. 12', 13, 

v e l x 1\ i otor e< 'to. vdh x otter [ With 

eel } I r.iot.nr eontrolsectiot e«nrtspo:Kb acc«: J„ng to the torque command TLR accordi 

i ^ i i t t | n m tnd If i K ot in . ; m 

41 ,\ 10k 1 1. \\\ 12. 125 13. and 1 3'. and the motor control section 2 carries out the torque control of 
the motors 5u. t 53, 3k " t ^ and >" ' < k-h u^ t ' ww - • > -.,.'0-- ^ 0 ,<! o Sxvth-ns 
i n'n<! sccuon i Conta 1 o{ 0 an 1", 15. 12 

" >x f < t 'x , ^ , c5 n. m Pt-stira^e hetVx ^ hxU t a 0t 

Rrka angular pessition etc. based on each phase current detection value of the motor obtained from the 
, t ■> x i r each mou s 

• ^ .s , yxvteO lc;r- n! « - ^ 5 m, 

- ^ - > m , w l! t on xu- x>xx\»l~ \ mi'u 

,x o ^ kx^ , j . i . m < u Ivx 114 \ « ■ x - x t x 

xi i t vkl - ^ t *x dh.^ 'K h't 

>x v ^ ? i i x x to t la t" 1 t xS V lW s 

[0041 1 A dmbattcr) 6 Is a drive power source oi supply to each motor .tnd electric powder is supplied to 
mip a 1 it- n it kki\ taweghrwe,>:s ? t nse-ur P and 

I > at motors "2 <n " thrott^ir an investor 1 2 and 12' drouth an io\ enter 1 1 and 1 i', rcspecttwb, 
through an inverter 10 and 1 05 In order to output a dc-battery 6 to the basis of control of the motor 

' Sx.x. > id 5 ' x 

x s > kt I 1 ' id h ,11 , vt j 1 

aheraaww n P i ?hi>dKn\ini;K i ! in .-uppk electric power, i \a e ! I. 115 12, 12'. 1.1, and 13' 

pk 42] 1 1 an w nag 1 , she brei we -p steu \xhich brakes tats jenvt> pe in nk asni mar. right and left 

^, v \ 1 t n>i - ok wx xxx kJ 

[00431 That is, if a brake pedal 20 is stepped on. the ml. pressure generated in the master cylinder 2 1 
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1 act ox te brake ibii BW60pBW61, BW62, BW63, 8W64, B% ; 65 SW66 u 
BW6^ through * foil v under prepared in each w heel and damping loruuc u ill be gi\ en m a reel. 
[ w ; wme U- a - the <-ur control section 1 by the transmission hne v. Ik re the Jeteeone. s e- 

- \ i ! k j i f^r 1 ! IB ! _ K 'k l r -* 

minded the node N12 on ihe wis.: h.md. .md Uk- car control -kcmm I generates die sneak commands 
i Ri . ILK I KK. aoC i : N a ii J - : ' vw w i >^< < . . e v. ^ s _ a> % .„,m - <o 

v , ' n j , m on c r ii < v\a . . e <.onr 

e con i a. etc 

i >4; j he e io t c <. c curio 

f O N US t v „ v x ! t OV. - >. i <> W v ^ S v u 

-O S v. , 1 1 \ S t ^ V x I 

transfusion a > wsl pov. :, ^ w ^ upooaoou rn 2 a <U , v. ; can be e 1 u . 1 

on Furl her more, since it is [ that the proportioning valve for a pump not being loomed in a hydraulic 
system, and distributing oil pressure damping force forward and backward as a bulb is only prepared, 
i \ x } v. p nkwabbe rcavns Vsbicl ec 

, , t .eo s ' ! fo is uc^^i hi pi a oWlk i fo> a s a » " o 

minimum again is in the characteristic configuration o f this operation geslah of performing transit 

i i x i r IP 1 m - * 2 < s i\x 

H 17 hawk i mission t ma > , e On isah ievi <. kfo i he 

description of this invention constitutes a closed loop Each motor control sections 2. 3, 4, and 5 from 
> s i k v am v h sun- 1 i • lo'R 

l> K - v ifo. ' \ « v *» « t P i 2 in ' < { n " co, Kcicd to the chuwu <. 1 » > ! >o ^ B, die biakc 

enni o sect < ! a ion + 5 v< i 

con v section \, the charge co ' ^ i I., the e control se< thus in control 

i ! t v < S s x J t> n 1 W v x u i > W^ { ! i ^ 1 k 

i i tor eoi i ol sec n ic cell c 

the brake control section (2. the steering control section 22 and the car control section: 1. 
u Ia \ ^ <■>! <- a« - i v \\ Ik 

h ; \n f \» ioo s r\< ex ei pie ^ i ns >o c rOou 
100481 'The car control ' 1 performs deiecuon of car body speed VS first (step SI). 

1 ^ ^ ! , a ,vii"oii , haoU, v v- p v w ,\ 

l > v t ^ < v i i . % „ <. j h >. i 'b< a 'no 'a 1 

J> -cooed \fo In th ! ! s > o o i is 

f u % e a^evbee s- v. s^» *-M t • ^ \* -w ^ \. h'ki ol i 

constructioa first (step b2og and calculates thai wheel angniar-acceieraiion d omega-hit (step 31). As 
operation ex r eeierat e „ i s c <) and dV/d 

can be used. R is a wheel rada-s among a upper n and V and omega are the wheel speed and wheel 
it v ermiw the vdte ic ol a v s s ccleradon 

s -> l t o ' x < " f ' \ 

and it asked has exceeded the predetermined threshold, or the ear control section 1 compares about the 
abosvoo-ennoned one set. When the absohke value of wheel aagnhu-aceelcrauoo d omega/dt has 
xckk >o ,s 1 a tgsi. it judge i a slip* SI 

s^ , w !>wt ua ra '\ a\ '< s i i 1 v w V 

e. o > aw a uoucw.o u , ^ o k .,L . ok, a - \k s o » . 

n \ v ^1 I v v on > h , h s ^oi u \c.e 

5 1 N n ^ I v j ^ ^ * if U V \ i ' V ^ V S \\ v I 

huao wno ; e is bed; a^ wlwel tpeeJ of the set (step S32). 

coneo choc s un-slippmg (SX) the whet s ed V o foe s 

inter: we t Variable \' h step S23 on the conirar> when > ou adge i e one-set \\ hex with; slip, the 
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^v'^'^i ^ o* , aanat accclciaunn d oirega dt hvis exceeded the piedeternnnai tnres >k 
e •> w j ! in ! i < n s v r- h1 i 

N $ v ami variable for c hunting the nurabe e wht 

x 5 1 i,\U>g i^l v S v «. % x Sl4^ 

|005." : ] After U cur cmn.ro] -eetmn 1 ^ * s i < _ S m or s 4 it is nnoi \ > i ' 1 , M t o \ v4 a I 
builds in the location and wheel speed V of die one-set wheel (step S3 5). The car control section 1 

I s s \ !Ui s w l t »< 

s »p S3o 

^ 0< t ^ U L v V J v a ' I i 1 is 

v\ ! p t " ! 1 ■ ' -xS ^ 

e v x x ^ ^ ! \ > M to- si i u - 1 < I xx sKp^''! 

^ t ^ t v v i _ s< a x ko 

S33 in order that, as tor an example, 1 driving wheels might not make a slip or its inclination 
coincidence — the number of 4-NS, i.e., a -non-slipping ring. -• **** car body speed VS is competed 
S ' 11 ' tepV^* 

- < v i i KS- i ; stci h/L\ eat 1 x* e \h J %i t 

deaan i * > a! die end s ming the t a a r:n «J via 1 step S3r> ; jvunn j f n> p 
(stepS39) 

v > a t , r\\ es h t «. v io 

'» ^il ' <- a t ivovvk i .xxfdoil > v. ' 

si , i > wad VS steps- o 

u m > -> x to qiiv. c iiiauiu u ^x ^ t ngo om v. -ma 

<.Cv S "V C S ' < - 1 i S W t ^ 1 * \| yt. >> 

$ e s jctl) is ires b !> oi eai bod> s eed VS t 

eempecdofa j ^ a , c t ot «. - n ce t - t i imx st jctun? it will 

vv . a . n-i i b V >ieel 1 on a Ipo >vc t 

< s v x 1 s , -> f y cj ! f x . i m a 

-m . houww' .oid'oiiini I v i xva? ms c ! \ r 

\> . ne cat eed uhh un- J » U t ,o-e let tempo: or> 

dv..am;-! o| a i^usnc c^ennair.d % afuo A;mr step S-g or S4U A n i ; i v u of the car control 
seetme 1 returns v> sice S2 ot arawmgaP . 

f0057j In drax- ^ ieu - a; speed VS, in order mjikiee she e; difi i o' -fee m.g his' 

a, , ^ _ \- e . s x. ' - x n-j! c. w^. Ka > l v. ! 1 m,u\ 

, a ^d s k e 1 <. • >. i } V 1 c 

is raa shp (stap Slab ihe ear coram; secdoa 1 performs adaptation control (lor example, whenever 
j v t s > i if xoa;;::: : vd[v..- ; f.: x cf I aage: ^ P ! h i t contra! or > u < ! l t n c ; 

is b i " a i ot a, v? i v s 

i- dovom ^ \J . 11 . <* i -y > d o v '«i- 

eenoid is pesfonned [ that generating of the transit instability of the car body accompanying steering 
should he prevented thra/or comroded '] xvpeim^-er { target yaw REI'l () adaptation control thrit/or target 
angle-of-slide ]. 

s v i i a it i" .o t >. I i avu« v t ip s^ " ox 

Rh.IUiaJ: . a-? Pu, e agj< .mgie-of-slide ]. 

i dOhOl In die (low shown in s a 4 , the car control secdon 1 has chosen the t v v n 

arm o ; mria - vV » si Kv « oa ddehai dt a<d . laiscd ..a i v amoe J» t C a.aa 

mmx , i > v wW <■< til xtMt dud u.k , w + m <m f t 

s s to o ci x m bar* position s^ a , V 1 

fan ta 1 o oad u ^ bment fan ai r mscd » 
cap, .v wse nhi^ jcsU x t - aeceiciadon dv dt orcxer; whe > tandem 
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>v\ s a e v^ vi; l ucs avU' >vVtio» \ d-x nn.'j^ 5 e a 

s i I v ( t$ \ i. \ t 'to »p vi ovu) at s ep SMJ based s. ; 5 v. v. to 

P ^Lj ^ 

[006.?.! Fhe ear control seedou 1 carrier out temporar} ikebion of tin- torque unwuind forever) wheel 

* \ xnv t i e | I A 

< s\ l j j , ceck-ra ; v * i „ < s- * Mo euvc % cn \ \ v 

V.^^ < iC PC. \ ik , 1 - < is Si 

V , „ ' heel irom a j. _ < - ' u f , u 1 

> . . s n f > i ! i v. ' s ' s ! ' 

I ! ! S ! g I i N 1 ! s 1 <* <>n 1 

v^vjlv ,S <.M v. i v. ! u ) I 5 v 1 1 v 0 P 1 . i , lO Vs i ! 

,v :,m. * ' k e \v h icn.c 

. • edout 

vag ■ ip Ac- r <•> ^ - s t a <. i i v. -Moo'- ( ,iui i 

\ s t xt f s j n o to \ L v< i . . N i 1 i . 

$57), 

- soup 

td scrscs v. . v 0'cpN^ s nd da o. ec a. a m su-p S5u ehe s -spe 

cyfuu - i . _ ! com gaheaeve! ^ Kid, O adaptai s 

. t -b ' « > pe > g >i ] } ' . en ok s vis, , - the < < . vd c , > s Par i a , h 

s xM.uam fie d md be < 1 



lii v , v ! 1 i i t P ill v O 

' „ v a i - ml ' .e 1 Vw^ti pp.p <.pu.c\ tp 

s n v i ^ i «. ! «o , ii^i; le ] ndfv 

>\ , , " ^< mimh stability conind udsiy two or more quan'atv o? ^ „ n\>\% v 

! < ! 1 K> 5 |HC 

» ^ . i t v' n ' y ^ 27Iol •> vaK> i ihuicJu qsa S . x u i p i !u">i.i 1 

mi i-doe airj..'.,' Ncctutt I 

EVls;;;-s - J;ovd; :; :: ^ 

|pii-''?j f 5 -^ ,-oislroi vcPo:; \ ■ apcai- iotani ucluasio;; step S ! . ;sk>;\x>\ vr. ia -u-p a.". 1 peraaTsio.1 

after dcu.'cdsa; oar • b --peed \ a the absolute va'ue of a rudder aoylo 1 • la a , t-!o! 

s! i s i \ <. fv 1 d t <. ' \ 'n' 

> , < v 'ni * ' f a ( tv. 

^; U v f v k,. s t , ; < , >| ' - -m a x ^ - 1 ai 1 

clsssiilcatton -processing about die number NS of the 'dip ring corresponding to one set of wheels in the 

j s v , i >5 , v U ^ n s ^ \ s, 

\ s owi >. es > 1 r a !. > when \ t. 

! >v \ v < w p ! - \ ^t'a.' i< \s i s via i< ote? 

o, oia i - ' , i one .set) of the iand( 1 s v. ra> c ch <. 

i i sv <^ ^ \ - 1 ecu > 1 i i. I a o dd \B*s 

S v ^'O kp v 

v O c - . v s i s ^ - si ^ - VI s > 

\i\< P U v. s s t. ^ 1 ^ PS ! v P ^vx" ! ' ! X ^ ( 0 T! 1LO 

Pie Pete, i rings are it \ I lecb. in heing a right 
s s n t\_i ABS equiva^etu control (s.e s ' s > 
(007; I ontPcanOiC -- e^en if It is a time of being judged with u being i-i the condition PeP j.ie;PaP, ; 
coatroi is regarded es die need in the above-menlioned step S2 whenever [ target ya\^ RH b 1 ee.apietaun 
control thru oi target angle -of-sl de | •-- the number NS of a sib ring — un — ihi time oi it being admited 



!i v ea„e, Soaing^^M-N 1 a ^o \x '{ s 1 \ g »„ s g g ^ 
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vv, k tandem suspcn^KVi sttu<„{tire^ shous a slip o ^! hi rat ^ 
2)-- nib to PR( \BSeqrdv: en control too (step S9) 



m v » warn - ^t" 

j i o < w , v ! n i ^ vi v » " i i v <w 

mentioned angular-acceleration judging, to come, to be and to determine a value group, and a controlled 

e ^oeii, >r M> a. 

car control section t t N 

e c > , t s lou ' , > ac-.vroang k= 1 speed V. ,i brake three Mi t a s t w s* obers the 
accelerator turns on and (step S62) and an accelerator turn off from the power running torque map 
i -m. nx. m m » v ~ % < »\3 ? x i 

' w wt M < U . m <. v vOS 1 \ s t ouuO us oi j 

^Yd. ( . u A > , iV i x to' ! s <- ok ^ v< 

t \ -id, cm - „ v v. v i wp ' v ">> it S' " 

U A , I ( ' 1 ' < vi 1 V t 1 v. 

^ o 1 „ o - A ' "> ' ^ N N 1 - ^ > v ■ 

C s i I t M W t 0 ' ! i v ' 

v M . i i x U ' m<j V 

coming -- being alike - the feedback torque decision processing by the 1st operation expression ~ \t\ 

J**OJ ^ - t }(.)-- t t U v v ( IMO S 

Tv.es ' ^ v eo \po on s xt SA ~< 'ok ice - a^foap - Mv ■! - 

ie.ix lKVa\kdi.i s > f - stej 

SS7-3) - the -- nxh range ~- a group ~- then coming ~~ being a! 1 ^ w -» » 

prpee^ing ba^ee <)r n\ pL < :,op expression --as (step So r >. ' > s. ^ «errMu*.d ,\ 
the operation expression according to the range in which the angle-of-rotation acceleration ofdomega / 

» " IP N - „ S > - , s , - 

cone m step cmXnK tktc concerns «, u a • ot s < 1 cp ^60 H> 

reducing the feedback torque which carried out In this way and was determined in step SP2 or Sf>3 from 

\ t i raty decision, the eamumtrui sect? < o 

ioroue eoomumd •• . ; s vx : and ouuxos X, set e0 turmie cornx \ aloe u< the eorresponautg 
rmm tc-vu . ' , me ' 

^^ t M u | ^ i ^ v. ^ x > t , v Jn w re o . - l v \k n u 

m v , ,0 x k •> vo st ( . m , s.m > ^ ^ so in 

v , c , ^ ^ s> a > x< 1 i > 1 2 ^ I \ n Ik \B\ 

^ ^ v <, m< i i >i v m- s i> di \ ^ n u ! i ' im so t '5 

sbiitsn step <4slw n . ..V 

<• V , s < v i t ! t i si 

com \< ^ « \a co are -at icd cnemx [ uxgc jptnti 

v. v J ^ Ko t v t v k t s t Uu > 

t ^s v j \\ i U s S i 

structure is two or less. And when all two left-hand sxie wheels or two right-hand aide wheels are not a 
v t t ! s \ K < i s ^ X s - > w r < t f >xt 

t Sis)!! Ml a \n f stuO 1 i 

' SI " \* we ^ "s tlx -,u r c, sen esetntv teosnxc sce ! s oi 

. * s, xt , - \hx .is; \ allocation ring hurt is sm i ^ eel wl\v 

ettia!I> dtstrintav,s ue tp \t step Si t'te car cortxi sev. on sacdb v. x- sfxx legnnin 
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„ j it ca ah, >mu nm.,,.-. \ 1 e\ T - v o ■ of 

allocation - mt ap all Orbing ^ boo s ihmmer. the - su ymwiw m 1 - aiL^aio^n m,g . u in e » 
amoaime \ v c m sviim and \ oot N a . t a is pud. i . , t \ * e ^ e ts ' mch * 
<ncm «t cord n* lo the -4 <~t re .» a va ^ u . m i\ „o r , 
o sea it sdm - v x 1 i 4 c > v whs i \ h dm bait 

xv. \Rbem v ^ t. t ^ ^ s «k i o v. i it * s an x 

slip nog art deiermmed as an J \ * o ring (step SI 6). 

< * ■> p ] i il V 5 i V i _ 

s > s <. . .onac ^ <. s > i s v at 

|O083] For example, allocation specific gravity is set to 0 so that a torque command may not be given, 
,« c - 'i 1 \ s w . i m so> id t * w> 

a\ a ;s \, < . . i mhetmv., ov\o>\ - \ -> h uMnv* 
distributed to the slip ring is added m the allocation specific goo. ;p of die non-sbppmg ring of die side 
to which a slip ring belongs among left-hand side and right-hand .side, 

| f She cec ns e coomb M-cmm ! and t step S ' s t 1 

} ^ „ v <. " v s \ ^ 1 ! i <. n ho<u s ^ s ^ ^ i x'.n 

\ 5 J l s > S \ ti\ - t^ ^ oi'\ H\U JO ... v » K 

torque command from a regeneration torque map according to ear body speed VS, a brake force cB, and 

i > wa a 1 svsmmw vcr or su o an a^eo m t m * mm conn t 1 
wbue vdmm caused o.it usap.-cr, decision in siep S 1 4 * er NbO ...wmsmse t>-< Use meaiuas spoofs, 
gravity ykhieh is step SI 5 or sf, and is set up thrrbor adjusted beforehand (carrying oat the 
multiplication ior example, of the allocation specific gravity h and, thereby, decides the torque command 
mi- *<o c . I '~ • 

v i i ,.,f\ * hi (Usih.A! u nun n t'dui'ievL kpt-0 is . 

co 1 »! section \ineb ma xm bh. re poetise! m^mNddt md shifts to slop S alter that 
! S e w ith this operation ges I state ch 1 * 

ch v \ m i 1 lis isi v, a a v 

! c ei ' um-5 t 'wheel ' 1 ^pe k wis, s >\S P th v cac 

command which most, have been carried out with the slip ring concerned if U had not slipped will be 

X ■ - l It.'- v S ^ l N S 1| N ^ ^ Oib.M[>'!'g u V 

mime la oia b ^ 1 . dim >. . a . N ^ t > I i e sa realized with 

^^ , ■> ( I I * > mC 1 ! C ' \V .'^Vv U 

slip i ng i in left-hand side ' ^ U \ >i u . es c nti xa m v. 

. v~ <k m^ ( "-i ^ \A <«. x ^ s b- v. > > m > 

sineche K in in so^icli , ,as <. m mnme f v « oa\gic no s 4 dee < i nauie andca;b 

^ C * h n tl ^ i is 5 US id 4 i. ill l »m 

O v. s , » i. a . . , , « ■ L JiVD 

t i >s > 5 n m s « i ' a n 

^ c , ! o 1 i ' m o sm> - ib < Us i e the transit 

s m i oj\ 

^) S"x t s. . v R !o) 

v. * \ ^ , ^ v e v ! -b e v. < d i v. v 

control system can be backed up. and control of a passage can usually he performed. 

> - S s s Mv L ^ iljl Sv, )g I tuU i O 

in the car control section \ which bums an electronic control unit, me motor control scediSis bh X 4, and 
v v t \ S v. vv s.!o ^ *hc i >. <m *f >l i ' wee; cm 

m " \ x H - ms s^as ^ v m- 1 vL o> > i ^ . cafvrsSk 

n * x ^ x " s ' v. x ■> o* a I etoh x \ 

\ \ x \ < dr ) storage means \ . \ i nemorizes etc o 
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e„ .0 v.on ime and the detout ransirhssm , \f s . x 

\\ \ W Nil \ \ \ x " - .^ • m , S ^ , s - >t . ' >V 

- : i sm ^ o ' * R ' R.:. ir» \<A. am and RIO which ^ r\> > n \ n >wo s m<> - node- \ s ' " 

\ \t N \ \ ^ ' s ! i 1 , ) t 5 „ f \ \ » \ ♦ 

\" N >\Ai V - " \ - -W I. ' ' ^ U ? lU- < >> V 

Rl 1 R* h d ^ . , . - n ^ n i . nw v V < K \ * n<5. . p , x p; g t >u „ ♦ . < K hh J a 

t , .V .V 1 1 \W sS Nt> i 

0'Mr,u > 1 ; ad XV 

W v tM'.M"i U».v! kllt't u'u! \d > dm. X Hei. ' 

the adjacent nodes through the transmission line and detour transmission line which were connected The 
nock- which detected ;e- .; amam ei the cwmmtoieation hnk in me ttansnd.shwt line o> demm 

s us; v vi v n < i osj w t ^ to < t v,u m 

eon ) i the ihon iai rue * nuv > - i msmltted the self Idea er ant ihe id. i v e ..n sen 

^ S V ^ S t < , ' W X. <l 

i -a a 'e i p the e ie ID ten?. we w< s oj -elf the w > mde 1?Kk - < ^ s e > 

i \ N ,1 v ' !1 dw'i i 'I,' XXUHi 

t u v. s v 1 1 O. O v V ■> J i > !K id ' 

is , s> n MIDI. 10 k llJuucM 1< v „\ i iv " 

he ? I 1 oJ I . v v 1 v Hi! J ! a JK sp< 5 m , ( t vt I 

setup. 

, n I M \ , I n x s a retrieval messwe ao t ic-pm v n * s , v < •> s < >l < 

s 1 5 Uk • i . !U VH\ ad'opoK - v ' tO be L > 1,H ] -lCUOu of 

o> \iv>' , . 'idt\ at, dennf.e i' J , u , <~ < ^ 

comnnmication device, the identifier (ID) of a failure related communication device, the circuit 
remaining capacity, etc. on it. A failure related eominunication device points out the adjoining 
comnmnicadoa device eonneeied to the 0 n i m m line which has generated the init o' 

i . i in ^ loK 

[0091] if each node detects that < e*» v n s ; line between the node N 1 of the car control section 

transmission hoe. the eeltonotor control section controls a self-inverter by the comma command, 
j t t t;w > he era erec amnieeaioa failure Bl occurs < s ' ^ us urn 

he motoj conti sectk i 2 is expl di ed using t 

fa ^ f O ^ . - ec \ i _ 1 , . a t m >^io 

vhief. wewm e*. , \\ x . s detected as a comamnice e hahn 1 ov is nr. n p=>n-.e 
trrvm a partner. A message class is the retiievai message s. end the identifier of a transmitting agency 

v j*v i 0 si ' v ^ - ' s x 1 . s. ^ ' s v { i ; 

v > te f ^ ' v \ 5 v ^ o ( 1 to 

mew v. \ ^ r \ ~ 

(a- 1 ) Explain a setup of the detour through a node \ first. If this retrieval message s is received, a node 
Ne vs, i . . a'Ovi J ' , ot O e J a doe w -s w, > m 

h '~iviereifierMo.iftmbe.ie s2 « i N3 an 

dase 1 \ ^ m memoriaeJ b> s "s v. 

s \ ^ e i w a 1 1 v d t \ me ' . U ^ c 1 

csa > rapas son Wliile transmitting response mess *ge rto a node 
w e-iuu se trans? slot i <! hmo en v, s ■> , x t letom 

i \ er trunk in nsmissio ne C'R-'- de s N 

\ sn ss u> i \ \k\ the path t haniie section ot >> w 

signal which aireen< to set up the olternate mete m a nude \2 \ ia e. node N3 instead ef the 
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« , ^ ^ v vs2^ V < -S v\ 1 1 R W 

N ^ s m v S v ! 1 I I v ifC 1 >l 

t em-n tf re. ap;ase> N o a av..o class < a m « n k. <" ,s <w dte toe 'K x > a o s n s* o 1 pLee 
n , n v mu *■ v no* , -mm. utme 

< X, " t 1 Ov. 1 X. '. , , U,i v i ! i 1 V VVS ^CU, n V 

the signal of the ft -on v W a s > > ev - a 

keU Ol lX> XV v. * J " ! ! •> C'1 ' v. ! v ' ^ v K 

the rwmng sun (l c - ■, j i« iMk o i<\J x s^> . eabo\e x v ted 

(a-2) Explain a setup of the detour through a node N13. 

th tlx i i - t u v. 1 v. et e detout 

100951 an alternate route - sot up based on the above two routing signals. 

[Example (b}'j For example, the case where the communication failure of B-2 occurs a. the 

u \ o .i i > U s 1 trh i tsi ^ v ! in *. V ' - < sis < t! o 

3 >o wxathcea eootro section ui the moto control section ."? is e.\p aued t n to mi i 

f > > us i ^ t o u ro,, v,, hnn W n 1 n . 

I t ^ (en For example, the ease where B-2 and the communication Failure of B occur f the 
communication failure of Bl and tite detour trunk ' i > md line CR on the signal -transmission way 
v n on 1 and the motor control section 2 is exp i 1 

drawing 2 . 

i. OujtoB .o ! s tu . it . - o in !voso> 

Ivnhp, J&om > v ^ ve a nom \" tu u Muslim ^ mace the i vr control set i'on 

stop .mod . and ops an invertet H) arte 10 

v. t iscv'mu levels hat he. e i tc p u Ft nod N ox act t e 

i < , f li . mo ^ o t n ho 'ems t h.es ana 

i > \ ' i ! , Uu 1 e s v k. ^ 5 s s mo is " " I s | ] 

iO s s, > i, u mv< i en xxiuncnt. 

[0100] 

H.tteet e.i the ire..er : tierd s -> Ui^taameJ ^ aceordine o> this im eti^on. ! ! ! ma v li ak 
e.a, he , Ov x s s - ■ w t o o.Oe 1 

1 i v . 1 ' > s ^ Vv s m; - 1 I - ! ' e ^sxe 

svstem supported in a tattdeot wneei n-ounted suspension, and the control action of a car can he 

< it 3 i< e ' :;x i ! s t 'U 
each driving wheel independent drive moid electric vehicle equipped with the n wheel mounted drive 

\ e t i v v * ^ e >! ! n^s -i {V ov v \ s ,o<n s\stt \ . 

' ^ -,.k v i i - m v> > o > s 

carried out to stability. That Is, since the support load lor every ring can he lessened since the control 

n s ml p -\I in each d:s w 
vehicle e w inch 3 is^i lis; v a.x^ 

v v v s s i no all i ! ! 1 \v c t ( j g to it o 

ABS control can be performed, a slip etc. can be lessened and transit stability can be raised, moreover , 
n v t s si R t, i i i „ s ^ ^ x L si 

! v U a. nliet uljust i< t nx t jc ds c 

! ^ sn , h„ .(„ ( j v t ^ ent "cuciaUng n!U < ^ x 
rans eontrol wti e Ittoh dependability i ^ ■< i t 



e , <v w< en Set as s 2 \ ^ hou s . \^'o\ ' 
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; " v , , v s - ,v -> neluaed m the elects ctoi'i ^ 
v.'f o 'm - * " - i wn,_ ^huel system supported .n „ 1 1 ^ > ee r< e\..d .wr>\'>, 
and it. sets to each driving wheel independent drive mold electric vehicle equipped with the Inn wheel 
mounted drive which built the motor into all wheel rings. Since the control which can improve transit 

\td\K. - be left-hand skkwda e>» 1 c i n \ \\ lies 

. s > v - v L i « O ^ K 

eCOrdilU: 10 d V ^ v. I V 1 V x U" A.BS t 

> VN'^ \^ lv ' ) I h J W 5 . V 

bndang under a st sLiMus ^ s k sine o i 

slip is realizable. 



JPG and NCTFT are not. responsible for any 
daiaagsas caused by the use of this translation. 

; t'ms d i , . - « v e mm' ^ • s\ So the transh > 5 > i : d , me owmsji 

2d*** shows die word which can noi be translated. 

islated 



x o\(A 

\ t r Dcscnr k< \ of dm I h m io 

jDmwi^ i -.dm^ rcii- sn Uioti i m i he .deeine \ehk J w-ik n ewsmple dd s 
horeiUmst is shmxm 

N me dj h is 1 id- >ck Jkmraru m die electronic vat u s <u:m in* the electric vehicle i which the 
example of this dweiwon is shown. 

1 ^ \ •> ! s ! I < o ■- > ^ v ' -f v- we[ k' i^^o'i 

evro.de^ i'^-n^i 

1 s - ' ^1 i < id . si ^ e '»o w < k < i< 5 \m ^. -s > j a e it t m. : 
n.' A..io , m ^ p v n.s ^ a on 

this invention. 

s ill iss(,i -X i i * w n 

S S V 

dVmp^mo>\oiaiwns 
! vo i o V < ^ x d' - 



1 2d 13, 13' Inverter 



Vi s x ^ , - V w ^ ' 
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Add -\ , "-d > " 

K . X'XS , V - 

A - *X 

A CAi eenOnl sveHon 
R ' 1 a de to!'tu>= section 
C Brake control section 
22 Stearin a Control Section 
30, 31, 32. 33, 34, 35, 36, 37 Motor 
40 Forward Rk \t Sects* i , *FJ 
<,ar, A [ : 

^ ■, V*. vol LFF 

^3 ; o-aA I t >ec k A W i 1 R 

- do > < - . > - e' RR; 

v \ A\R 

4; , Aas v s i A kx I A 

- O A s . ^ V K 

50,3 - 53, 54.. 55, 5 Rot , ion sensor 

dR <d i ^ " iA \dx.el 
70, 7L 72. "3 Rotation position sensor ;RP:A 

, \>o R \ ^'A'iA ^ \ i i Uvd speed 

Ad n 77 *■ • s 1 It; AAAA PURR, PLRF Rotation location 
TRA 'A TAR, A 7 Torque command 
v Octeu x ' > l o <. i A ^gnah 
AR - v R- i K 7 ! 771 0. CRU, ARA. 1 R A de . < o .n»r,->M.v One 

Rl, 772, R3, R4, R5, R10, RU, R12, RI3 Transmission line 
N ; . X2 N3 <A\ C MO Ml M2, M5Node 
\ 5, N2a, nAA-. A5a, NlOa, Nlla, N - \ 3a Pi essing re 
r AA^\-\ NA" x i * V o \ n +v o<k nuvas 
\ \ R, a A- K A, \ - v M0c, N J A, N12c N*3t Ad <;,ent ■ u H> oi c t moa ^ 
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1 77his document has been translated by computer. So the translation may not reilect the original 
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i^htionlor.e.j 
* NOTICES * 



JSO 1 =>s 5 for M! 

da&ages caused by tih® us« of this translation. 



- cheuir! n h.^ v So Ul tji - \ t 

* • ii'ws iho \^*d \Uuch cuu noi he trauvatcd 



I vlod fit at ' ^ i 



- ['a procedure revision] 



> v e i v , ce* 'oi- < v ,v \ elude 

^ f . s.v <d o i •> f i ! % ! ^e v O ! 

,i ' j\ e per piece i- t uk v i e i- v > n J \ >_, ^ heel 

o um < x x he ecirie vehicle characterized by providing the main TOMroi unit whit, 
is \^^o ihe .-sfuauon ofddKcry. said motw for a drhe and .said speed recuiauvu 
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Opv. C !» V . - > V ^ ' "> ■> o s 1 

command from an operator or a mounted sensor to each of this speed regulating device while the speed 
io each of said motor for $ 2d-, e is attached. 

t [ t " HxJ ^ <vt . ! ^ ^ 1 

petem di fer<oo<v . iv i is e 1 j * <= c> ide c"Vi! i\\i s i 

i i U s. 5 l oj * i - 

h ' o a "j Lie OA'ivu^.d^ui .ai.J - o . v lv*. m - Jeo - 

N „ 1 m t v ! Us 

1 . 

> ii^Sdiv ' , e v ^ ! i r..d\ 

I t ^-n\ 1 1 v ' . n ' i ' - - . n <)! 

; in lh e! . . v <. f - 

idain ! , c s a v > u <. o i >e'is ^ v 

shows the brake eommaM value from a brake control section, and the od pressure of a master cylinder 

f Claim e 1 1 t control asm * iv ^ f v vehicle U r kf c by inclaama dv occo: :: - ancle ^ i oi 

.L ,u,COlJlxV .») c emn •» ^ I 

main control unit. 

jClaim 7|'lh - , n s c 

-iavnooaisnnssiea my v- hhh the reaacval passage which the node v. ear dekkled Ore commteriedoa 
.failure in the electronic control system of a car searches for a transmission mate is transmuted, <md he 

< . i s > v * i , o- d< We 

\ o s ^ << v *>1 u u< ol dv . ca- < cdnn Oo . < f-nodelD 

) v v l v v v . tn O.i t >dh n k. 'iiftunt s ar 

eiCvtik vehicle according m claim 7- an adiaeem node ID savage me., n so motmaa.o ihe ideatofer of 
the adjacent < c« connected e sam 1 • ■• i j hue. ma a processing means io process routing hayed 
on the meso ... sea v .-aid node. 

p ran '> I h is Pa c < Una Utah dv deeeh <> ehude ehas a k ' i ml I > drape orrr a .-a at dv n - a-r 
onaelorma ! < s e lb rent v. tti scot n and v >ap the conn 

> m electric > , c;. ana to eknm < 
i , ' > n h v. ' f > ua> Ou\,u ulult, „ iciv l ^ iv 1 _ aa vm 
eeat-aa sc-v.i<n. a - 'eedip; '.orar^2 vee-a- do. 1 brake central section, aaa -he eh.irae c^-rana section in 
i i , u a ^ ^ o 5 1 <! x 

v > ! „ U o ! , j s f >u (.> \o > a } fo ip < i < 

0 ^ i k ! ' I K i. ! t < Ik . U 1 s. 

j < % v i ' s j ut oai^' 

a i t a*, eo s N U e ideeuic v circle eharacic s v i v , i ud Jet-us from a 

dea\>ar math transrei^-d-m hnc tor cowl sieaats eebich ^^n-dtutcs j eh'scd loop and a detour 

j v , ^ t ^ ' i ^' m ' v i a i a x s.ok ir la 

i ! 

< - ( x v . 1 . v. 5 . k „l t ISC v ' 

motor control section, detecting that said car control section does not have the response bom said 
\v i < t <■ t ') ! s' v > n sw or 

)^ <a vv < - v. j e . m re v 'k ^ ' v-daner 

t ^ v. ~. a.-: 2>.0\.' t a^ s :a a i ' tv •.bach- 

;av abac L el an 12 

[lb dc, )escri --iu-n \ention 
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[Field of the r. enik-i:i This insentient relates to the conn u?ik of the electric vehicle v we cannoned 
i o oo ■< \ ss ^ ,\ , w' w h ik'.',- v means 

^ < W W t ! N 'o me v !f v v -• ,u t S 

^ v \i W V KH k " %v \ 1 r>'tJ N h W V 1 1 ^U> ( 

natural environmeni w < o the o a 0 w <u rho 21st tentiw ike a< < . n* t - 1 1 s e es e. ! m > 

,W - < V ^ ' U L w , . v , ^ e \ k i ^ I 

10003] As shown in , a whig " , ! * ul ihe J % no n>rc< et i mot*. 5 01. an ek* irk ^di s c - a 

, a, n v v is ivn i ihhiLi thing i \ 

as a power source tmpptwd 10 tin mo to: 101 ssme wa oh\ tnc wAiieh. \ and ei. e> . me eoueramr in a 

Vi V 0 v> - > - - * 

<> wt hatterv and 20!, as for a aenerator and 301. an ensine and 202 are |' a wheel and 103 / a 
w 1 ,rp on * : J, As 
jOOoaj Ihns ,m s kvtrie \ took- is detkieo oe ihe whack s\l ich ined f ! dt^^ vducO -..we; mod these, Mich 

t ! e w wtfu ^ mo > , d the mt a k 

einnbosUoi; engine as a power source winch is m vehicle It can run and is supplied to the electric 

a fo s v v. w ^ ,v * > i w t v. s t < ! <. do v t 

i oi k le which used ehasgeaNe hutieiy isboriu ■ 

\ v 1 / tu the vehicle which, makes a power source a fuel ceil, an internal combusfioo engine 
s * 1 < ^ >v n,>u 

) , , < , v U 1( t 0 \ , 



> s i s w ar 

( v ;w i c en ; i o sen tee j a < 

ii - ! <_e s snocvs.o.N \ ha h^n h i e 

- i i - v s. twd ll 1 s UK vol - L'U n bod: 

p Kt s I v t a o u > h tt s Up! t i t ,r ]r n \<K 

[0007] However, if das kind of system is completely made into redundancy, it will become remarkably 
i <. n s i ! i 1 o k i n' m n Ov *v 

\ N % •> t i sv. w , W ! k s i a ! 1 ^ 'v u-< man- 

°nt a Steering control unit, etc. are w o especially. These control units act ou odrer good variates 
of the arise nn t v , . vN|\\!e.h 

no-.Wl in a new v. c, u a eh t ; omc coiaccti )t m w>n eoj \, naHia.jy 1 ikese Loairol anis 
exehange data and inkusnanori auueaky , -<o,,oa in 

IdijiOl Although the method of passing the elecnie sigoal from ao accelerator pedal is used for die 

m s s. .oinno ' >i uU I u 

is the ease where two or more motors are used for a drive, and when controlling acceleration of a 
i <. t. 1 j we ^ i ! i f 1 

whole vehicle. Until now, m sock a control unit, between a central control unit and the control units 
o \^ o s s '( n.^w ^ 1 > v 

100111 

[Probleaps) lobe Served by the Onenmap However, by the approach mkmch cwuwk when 
arranging arises b\ eaek communication wire, it becomes impossible to control each motor, 

\ s _ i S s K ! w 1 % * \ ( Aivd n 

vrl a a > is ^ u 1 s i, k k o tv 

\ chick- which detours when m> arranging arises in one of the trausmissuui lines, and can transmit and 

CWW ,> v. 

x v v 1 wU t i ! I s m i i w m ! h 

or mrp . 
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< t. v v s v M " U"s ! J \ vv ! s 1 ^ s ■> 

, W \ ^ 0, 0 s <. s ! ^ -d s V, .1! v ' . \ v.00 , MHV ■> \,1 L- 

r * „ ea s. C X s ion cc 5 e 1 u i 1 o f ;u m Jv 1 1 ^ 

drive is attached It is characterized by providing the main contra! link which has the function to receive 

v. d t k v *. v i v i. d K« ir ^ k i 

K' » i i. s e^ i i iN s 

charaaerixeu by containing each t tko .deanwd potential difference of ; eeJ. ^ suw i •• wp k r r 
v a » v., arsv ecraempc - ^rs i v. 

v ' , rk (ik he xwe~n mi u 3 b t as i i s 

* > t - cc n „ e !g i i \ 4u tns, a- x nop ^ su i pi \c 1 ^ o s < t ra < 

! < * t i t v f ! i itVi-.V v <^ V >* 1 ^< T C 1C | f v > i t 

v , „ - <■ „ i ^ . si v,- l at/' d 

i - ; cennoi unit. 

H' ; d /; p! In the eontna device of she electric vehicle oi the alxo e-anoutioncd \ i ; naidiewiion, e is 

, ,| > ^ j c v . U 'Sl^'^lkv' 1IU ! <. Mi < lid 

section, and the oil pressure of a master cylinder as a sensor signai inputted into said sunas control unit, 

, i d* e ^ i <. > of l' c ih >w . j 
characterized by including the steering angle signal of a steering as a control signal sent from said main 
control iinli. 

s i \ w\:ngik - , s ( I n eu i , j < 

ins t ^ if n v i <v .v.U kuuiruiiA ii i ! u mo* 

^ ■> ■) k e i r i u si ! i '0\o,k , ! sn; 

si ^ s v "s. i s ^ , e ! 

' ii d ui i c " id rod 

characterised in- eoioishng of a s > > 11 ) n UK ii e ms to n i > n idee? I lier i ^ i x ! an 
N s , ! n v to s I 

t \ ss s, ! s i O s ( i 

| i ( b i ! i i siH \ it is 

characterized by being prepared in the motor control section prepared tor every ear control .section and 

If v s sv < o t{v s vi so u « ■> 

i _ ! i s| i . i ^ont oi sectum the s c „ , ' «. 

, ^ > s v. v a 

i „ v i'.u , d ^ U f\ v ! < s [ -> f c ui nor 

control section prepared for every said car control section and wheel group is characteriasd by 

1 v V v ' I f viU / U 3 '\ 

i! s 0 1 <!!. £ - * s, I v 1 I UK a 

1 tv l>; l t si >1 i ! . v ! 1 ^ <J l i is 1 

! i ic electric vehicle of the bove-men >ned \2\ puh j 1 i 
i (. 1 i t i > 

I is k. i i 1 iu r o v * i ' 

^ 1 - i ss 5 i s ^ v. 

barsu ! s > g the n ^ •> < n of -^aid s >je e section objs. 



i i ^ t 'lan t. i ..so' xi on U \ i ant 
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~cv-;rk^ a- : dr.mwra: Hue. a :w-s the whoc! system used as the example o]>epresenUi.on In whkl two 
fhnvers arc -^..d wwr m a untie ra wheel mounted suspension. has the drh ! - wiud \ o- nvn 
03 v v «-\ mm < ,v ! 1 

i ' to i , 1 v. fs n i Nl 

|0o27j « vsu r v s hwemhm ? ihc s !< vis ; :s a ■. i v. m n eowrped sow 
rtitjeontn utuf a$ d the c* rjttro $>»i'aftd equipment of the cdmptemeatary fceconie suitably 

S <■ V V 

>N . , , t t \ VS S 1 t! f , , U \J ' ' v ij si i I , N 7^ t >t v S^ OOv * or 

jndermw'vv. t i \ s. *- i s " v - ^ x. 

of before or the beck was supported in the tandem wheel mourned suspension in this ernes-mom 
no2 ec i rr.ere i 0 m erdm e el v. eh- o in e heel 

notor mold. That i s eat eel ind old eiet elude equipped with id 

, wheel wm d : is e whieo < v wheel - it supp< , m a sis v, bed <nwd v p,nuo i 
- e' <ings 

[0030] Thusc. by constituting, the support load for ^">kiui4Jt\ <s IRC corresponding to it 

<. ., < » 1 \ > i . < >fo u c | < ' e • urn > \ a 

converter when it is a direct current, and when it is a pulse, it is a chopper etc. 

032 5 incase a trans allowing and a p uw 

source is an inverter. 

«. v< v f » m ' 1 ^ eep nvv w,tL a microcomputer, inp s the detection info .ratios 
u \ sen \ ^ i out mi v a motor 

control sections (C „ ' m s s 5 t an is c > s * 

v- < R: ^ i'\R Kl * RI2. aiidR13.rhcdcVi >w - v , pp 
i\ ' \ 'v ' OK s O" . iJi RP i k v s . t. x v m 

sipmbs b is outpu-ttd each urn or evu ot scauwo 2. 3. 4. and 5. the cell eoeuwl section, \. she durge 
control section - the brake control section ( d and the steering control section 22. 

*w { ti f ^ i, j , sm^* i mom » ni s u 

^ 33. 34, 35 : . 36.. and 37 5 revolving speed control, speed control, house keeping and control of mounted 

a wivw v, i-nhv c< lition to car crew electric sup comnd at wu -la 

charpe ctaartd of a dc-battery. brake control, sieering control, and an ekciroruc control unit , c t that 
hears other functions, and has a micro program for processing for performing said function, furthermore, 

, v > ( "xt N "J i V\j ) g j'O ^! Us v n - N_ - N 

56 and 57, and the electrical wmiendalfoilrc-rence value and current value detection of a de-battery, the 
< s v. i 1 v ^-^II ' ecMae s e*'i:ej 

angle of a handle, and hie shift position of a shift lever The detection output of the abnormality detection 
v > v. \ - a fo n ' i i v ' ae < d 

. m iw v 1 a em 

senso fo^ ieb etc-. W , ;pcn p„ ,e necci mot Jt>baucr> t mp nw , , • en v \ re. 

\vi) 5d, 5L 52. 53 54, *>6. m<1 K1 picpared 
t_ clfioiw rpo hr n nm 1 5 j> 

K V ^ 11 ? i ' I XX' N ^ 

n RR e t wheel idsuppb tot car com section 

e sc " <> ihv^ p. 'wb.i> v i s s 11 m n 
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^ s. - s m uvo.s ths amount of treading mof ? - 
slaw s the . ran it < 'h eadiag in of an accelerate! pedal (not shown), the my 



* ,k , * . s ^ 1 ! <. o u w 1 ix 

of devices, such as an inverter. The abnormality detection sensor 19 outputs an abnormality signal, when 
k , . ' ! e " en no c W v v i 

i v p s 1 v h*! o 

v j \ v I ! (-9 i. <. X I K«iO 1 s 

»\ to* i f 1 i V V 

control approach, etc. using the data after conversion. Hereafter, the embodiment of a torque control is 
e f vd > n am 

. A Each motor control sections 2, 3. • and 5 are equipped with a nucrocomrputer, moat the control 
command from the car control section 1 through a transmission line, carry out required processing, and 
v ' a rvu a pi u i . es i» ! P C m 

! „ v v W d t P[ \ P ! , > ;Ool ^ v H ! < u-. v ' ^ ! " 

i i v a 1 V e l. ! \ V s f „ ti ! 

5 1 s . ■> < I J> i h ]uo inn i ! I m ' sis 

4 | Kb > lb 1 lb hb, bb v 1 O and ;b- >i 5 v 1 ' sechon d carries out the aanne canton 1 

a tnmms 30. ^b 32, 3 b 34, 35. w\ a- <. ' en, < eiions 

" " ,J % e > s me urikui^i ml section , Control of wei '0 uJV L 2 

d 13 erthnm >. teh ph,oe earrem e-mmaL ud from the 

i 1 > ^ t ' 1 cuijb 1 
can cot .sensor which o am . s < j to each motors 30, 31 . 32 33, 34. 35 36, and 37 ] 

O ^ \ > v : t * i 1 <. s v isi > n t i *1 v 

33 14, 35 56 n * ? 7 are 1 is } into ti e fon\ rrd rig it sec ion froi t wheel R P4 he ton* rrd 1 g i 
s v! v 1 11 1 b < uMotw cc >J o w, 

P r w 1 „ » s.v si RK.~r.ti ! 1 

( oMbd'u^ 1 or iud^."\Aa . 
f 0040 1 A de-battery 6 is a drive power source of supply to each motor, and electric power is supplied 

1 , s O a d > mj t > i m i ( n t" 1 * < i > „0 < > m 

13 s at motors 32 and 33 through an inverter 12 and 12' through m inverter 1 1 and 1 Id respectively 
is an vcrk (sand 0 <> f ier to output a de-battery 6 to die basis of control of the motor 
o i i. i < v h emu euou 1 and k> omm - 1 s o 1 t 

on motors 3b and 5 1 , the power an inverter 10 and 1 0* is converted (h changes Into me three-phase 



\„u , the braking sysiem winch brakes \ \ > from and rear, red a and left each 

^ t S\_ k v. M 5 1 < v. C.s 

it is. if a brake uedal 20 is stepped on, the oil unaware aenerated In the master vv Under 21 

t u M O < i 1 » 0 > 4 +j 

- ,a ,\\^ 1 (, -• t m !s . a n. -i as 

u a v 1 !> t < n <■ , < t, s, 1 ! 

. n « 1 o > ? 1 « 1 ! i- 1 <. 

. he ! < aid \ 1 < a f aw eontro se>.tiot . . cs the torque 
b t \ * 1 10 ^ ^ t 5 . < S, ! t 

m coaunaaJ turn,-- mte the eommar.J eecardingia a control conimand. foj exarngde. aaaae 

<, , c { i N ^ <. ! ^ v duo g 1 turns i alhscauon to which 
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both a - . ecvni.n a n - w;,„ -,o with increase oi a brake force FB I has, Mice a hvchaulte 

> v 1 - euk 1 v be b ik; v i and art t ^ I ! v 
■r tso >ston \ v *. N1 >. ! t t ' e the rcgene at iia ( mc n. a e % b 1 <. k 

45] Furthermore, sin ! ) iu\ ^ wi i C ABS 

i T o v v v o u v < s ia 

damping force is only prepared, and }, the oil pressure braking structure of a system becomes simple. In 
addition, one of the reasons which does not need to form the hydraulic power and for TRC7ABS m a 

h t sw a . * 

stability control using control of the output torque of motor 11TR. 120oor line, 12RR, and 12RL{» S like 
e after-era 1 it 

tins detour twnk kansmission lint - the cell < section A The detour transmission lines CR2, 

i £ " v % ! v s \ (Rid > c t cc ! he _ < o t * wdw 

cosrrn) seedeo C and an steenn- eoonvl scet on 22, 1 ach mote: control wetiww 2 2, A and 5, die ceil 

V. V > V . i > h l K \ 

s,v ! i 22 n 1 1 a v. v . v n ^ ' v .o 1 to - J > 

v ah ■« v i u >^ v , f i )l u a* A » » s v t » v on i 

\ x „ ^ , ^ U> " ! 1 v , ! 

■ % 1 v u ^ ! 

AnnAm, n k . <\ > < , < which shm\s l o jm> , t au o t car <mo seehoe vAtich shows 
1 ex imp v > - 1 t on 

'hi, }h t tisaK - 1 

) ? I s | N „ U s s l^ll fh l I <■ ! - ^ i U{ ^ v s 

w h. A cJ( A ip> ^ u 'i >ssn s i . !C doi o n|U hv.Lt t h ■> J art o< omw irg 
3. shows < t i ^ \ J s Cvd \ ^ r loo o og h v , v. out < v t o^ 1 reads 

the detection value V of die wheel speed sensor SM every two flowers as one set which has tandem 

t S k <. 1 n ^ vS I U , >'-'a , ) -<) v s\>^ U \ 

formula 

< s i 1 ! ! O f I i v * i U 1 

s >ee< Jed wheel eogu ^ : v e wheel w hieh is going to ask for current win ilat 

aceelcratlon. 

s i ccAratn-n d on he a An this w 

t « ^ s k i JOe >' osl\, aon ^ j >o .e - «.s \ the 

j v ' one set. "A ; hen the absolute value of wheel angalax-aeceleration d omega/dt has 

XV v.0 t »o 5 X x , s i t VJ i , ^ f , » tl 

sets has exceeded the duosbold, tvhen one more dower does not exceed a threshold The wheel speed V 
of the direction which does not exceed a .s w while judging un-siipping (AX) Is held as wheel 

. s » e vi ' ^ i v v e < J 

s> ! - uSi sax et i 

I ee- 'w' ^ s|_. . v l ' s > 

- ( , , ^ , d ^ rn. ^ v v w ice! e 

k , s v v i 1 v > ! -1 u 1 ^ ! 

, - s. ,t:e i ~> ,0' e „A v. « ! .* iwA-n, ' ^c^. *U 

OK v f As t 1 ?1 N^OulU < 

e t-^ ! i 1 doi a jh a 1 v U s ^ s st.o > as 
i r,\\- \ ■> d"4) 

[0051] After the cur cwurA secuon 1 performs step S33 or S34, it is memorised In the memory winch 
o 1 s „ m n„ ^ ^ " T M. . i-w ■vice Mep^A 1^ o c a 
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gmm ">o;;v; ' at w ennccmmL veg^s^-S^" ab> trial the drying v\i eh c - a- . mco- w. : 

ur.a^u v "S5( 
1 0052 ] After it cxmc- ^\\ the car ammol section 1 in thm wa> ana it performs the judgment of a slip 
p.; P< un all dns inp. wheels, ii judges whetUt S n 

.oj ~ und dm tng wheels have shppe J 'Vo^--"; 

v, ^ v ' i t 5 k ^ ^ i *. it 

1 t l I V i t \ V i 1 1 \ i. ' 

, w^ f , n ■ ix m s. m - mmog ring, ** vv - ■ a - ! vmee \ S is , , t a ' 

K thiag^tepSrA^ 

h>n- j f h„ u \ \'< 4 *\ r j\v \ it -can ho \^ hsch w m. bur era , a O ,e i.b 

s r t ' i i J ^ \ ^ \ s 

<„ ^ i - ^ in i * c ev. speci a 5. i | 

before the wheel which began to Asp, the driving -U i.e., last, discovered as a result of this search, 

t t * 1 v tl t il < <. ^ f ' 

< t <.(. \ v ^ , i | s L k a s 

^ V U \ x < ( ; ^ a ilea m ,ak ■> , \ a u' ^ ^ <>ni> it at a I n 

^ , \ J i pk. nsoi s u ucmre. o sail 

, ^ ^ UK 1 li i \ < i >t 

, <^ x ! , v v ill h \aiv i v. ii 1 1 i'i 

t' v i ' within a lime one from from jusi before the wheel which began to slip at the end begins 
a s m„ ms. ^ , " v . M \\ 1 ! ^ . N ^ \ - 'mpo a > 

' <. s {< ^ > wu . < S S ti > he*. ?<*v.o:it;t I 

section 1 returns to step S2 of drawing .6 . 

! .Uc.t „ v , - i ! ! j ' 

1 d 1 1 i segment is 
perforlned more than it (step S2). By the case where a rudder angle is larger than a threshold, when there 

-neve: 

s x < i g > i t 1 ut <i ik \ 

(step S3). 

[00571 For cxao-ale, when the absolute value of rudder angle achat detected by the rudder angle sensor 
15 is txp\;nd a piedeteinur.ee bucshoid ;ne . when ii i- iadced lhA Hit era pilot is Peering h adaptation 
control ?^ pe e, l v > i 1 A ear eonij tg Peering 

should he prevented thra/or c-a-uroiled ) rvhenever | target >aa\- RE1TO avlaptation conirol thru/or target 

[0058] An example of the procedure of adaptation control is shown in drawing 4 whenever 1 target yaw 

1 v control section * heo. ehoset. tl v. e 

o e an , .a ,cu \ bo »a wU p i ^ e w^ i n lie > u f«ik 
<■ t a kc a < i x ^ ! v Uu 1 1 >' 

s , d <e s. l 

w« <■ au no w- ! 

'Ot 1 ? he c v 'g'< v ! I v . te\ f . I senlau evictticieet cb I'ried-.a: m-.i : o> m b,r,cJ <m 
v \ , , Un i u a^aj'oa ^ ra. 1 > K 1 ^ocra 

suspension structure (step SSI). The car control section I determines a correction factor k for every 
a a vU voedkaa.i , \<w<. r at ea" a" ^ ^ t. Kin 

! j s <v v\ . n n * i > < uC u » v v v oel 

trout a power rename u>r-)ue i N > ^e on {step S55s, wheel speed \ tiie aec.ka.a. r m *> ^ V -\. jnd 
- teeeleraVi tiuns oil fp»tep ^ ^ a\ * v ^eecleuuos ns'wo, 
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- .0 . ^ , n,v.,,A a l\akc "oi cc FB, at d a shfi p. s t oa ^ r \ i ^ s.s s « o s 

u s ^ U v i v 1 s_ T ». K 1 it v^kss ! 

frequence at quo arc the maps showing the rotational frequency torque characteristic ■ ' ; a n < o\ in 

j —^hj . , >.'uj v i i - v s s 'WK\ u< * ^ Ivrotat'oiw 

t.^>jv s vM, eh.ikaacbsbe v nun^f ! negabtv bald, and v. ; a > n ' 1 ^ v. ^ Sen 

K V 0 V N ^ v ! s 

v ! 1 id <. v. s U' V 

>s -s-(,rS55 'Kl UVIO s<0' > * is , s -jumt^ 

sa-iS"i cs v ion (step 



which a torque oonnoand when gcdbrnbug adaptation control whenever [ target yaw kj ].'() u , 

s i. h i\ \K mU\' k k i Hi a \a ee 

V ^ 1 t U i k > 1 I K 

i , , n v. h " s < > i v ( ! v , t 1 1 

\ M. V 1 P k <- s >* 

do 5 i r > < N - I rtu'K > -Mi> u 

vawB t euaual Vh < i n s - 

adaptation control avheivever t target yak RidT'O adaptation control or target o< s < i. and the 

f f i s ? V \ t< \ t > 

o>\enent sk i v s. { > T > which acts ou a cea K\ \ s i > a a opted 

s , * s \ , v v. x v i ' ^ l !i>ChI 

USIT* al iion control r target i lion of the cat of se< < 

VJ > 

0Oo6 I he e <u n at) n ere - . a \ ual a v s$q S Mora vOf < s v fom d 

after detecting car bod> speed VS. when the ah ^ ae % ha oi a rudder a* . k s s rahe, 'tun a 'du slu< d 

t t • >! u o i ' 

, a c ana eontro section j p. < ^ > < 

o step S6V 

)o" sec I seel 1 is iacet tart r hisSWDt I eg S d] dgraenl 

^..n ^ ^ v. si ^ k ' n <. - v <' > sip a, , a- j , , ^a e . \ Js i 

s\5 s s , v s s i > u , ! v v - i ^ 

\ , ^ s , - ^ " > f t i < a 1 

' i r \ t! ! 01)! 1^ ! t d>v 

n\ (i.e.. wiien daare ;s Oidy one driviaa wheel - one set) of the tandem s > stracoina widchdoes 

r 5 --o shuw a slip -at Ua iadi'-iaasoo^ X-atuadeao of the ear aarsirnl seelien I shtds t-aihe IRC'ddBS 
, , v 't » steuu g'VH i kpSf.ii^ ^d°t 

I s si s s * s ' SO\ 1 il'W J 1 I 

Ma o* t i - i i s ^ it 

equal to .2 msmeh . n luu \ both ) K>xb the dot-acted slip rings are leld-h.atj -ok o ikcha in being a righk 

k e\ ^ s » s id v < -i.u t Up k ' 

[007(5] fuTliierrnore - even if it is a time of being jacked with it being in the condition that adaptation 
v ^ v s is v ^bs!a\n i e* s.t^ Rl HO cJaptatia 

s. vs ^ o •> ' a ia- - ik v s s' x x tg k n^a 

a v „ s i < N 1 m ^ ki sio s k t * s. us , a 1 * s v i v 

s ^ *5 * s V s, s I 'I > s^ V 

s i < f \B*s cqunaient <. _ s 

„k lug >c ^ k ' a ^ ^ - v 1 i s i si 1 i u s v •> Y o v. > ^ o i es c, an 
v s s koep, a c--uir-.-ik.-d parameter gnuqu etc, * aceordhsg aa tise height of the ■■abaci apeed V of 
v ee c e» j kg ^ 1 \ v < n 
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s v 'li 'h! s vvl n o:da that a couphnji-coo lit en: ; T < >. . - - 1 

% v onedanaulas-acceiuakor mdyi ux v ^ o> . 
c feedback lorqi e 

> Ckv i i ! | V " > > v. X ' I \ 1 

re ic xraths oxpk * ; ; sees ruins to o u-ci - xxd \ , a brake Mx\ ; > axd a < , ft posh'xn a ieu iho 

<t U!X v v < C U<> ! * v H \ 1 

,v„0< )C X C CX Ik i ' 1 > > 

* . t a { v . k ' i - t. s - 

^ , I v ! V 1 Nkp SO v X v .vv I ! ^ ' t A' 

)N\yNo4 • > kxxc.iet un >!i 1 exmid gpoin. s Oct hxx tse* t 1 - - 

three I k anc dx o gx, ..-xk i ^ ? " I ^>x :i k i p so* 1 ; nap S65). 

at i , v <. ^ o t 

•» is 0 S6< 1 v oj v ,ii 5 1 ^ > i 

feedback torque using different operation > s i etc. according to ihe result of a chxsifxatkx. * 

dt - the 1st r. oge a groap - th* o -- 
a \e t'i v i one 1 > v ua n skn s 

1 ' 1 sC 5l ^ t .v. ) \ 5 1 <- 

i ! '\ - \ x. p St I e iid r oge - a group -- then - v i 

ihe iu a <u-, s pnxcs-x^ h\ , xd i in ,x 1 . s i •■■ ■ xen s "■> .. n-th 

t ( v . o i u 1 \. - 1! e " x v < > e _ ^ i v ^ ' 

< ^ - ^V" , ^ 0 i ! v UH\ il 

according to the range in which the angle -of-rota don acceleration of domega / di belongs lor every 

i > ^o~~* and S -- o so"" ' an ^ i ^ " > 

icp s o eoi.'uollcj p iup v it s;en S(> B> 

reducing the feedback lorque which carried out in this way and vvius -ek;.peie \n slop $62 or $63 from 
jc cob 1 ' ki ec ca co J o> sex io I de< desa 

! .pM« ' , , ^ x< i ! \ , ie .o '! , xn ' 

motor exoxi seeiion (step S6$},' 

;0077 i By aaondrxe such a orocedure. die toraue which acts on each dnvms> wheel can be tiocioated 
s, t ' x , s , . s , x . it v a d 

<. v t 1 i! ' 2l !! ■« : iX \bS 

p ^ 'U v v < ^ t v. . s n v < i 1 v >M t on 

1 sh ills to sien S4 da^xu in dnnc>i;>g o . 

Pa0"t-;1 V\ Ixae a^ o« too ^ei eimo^l -cairn x c^ -hsr curx!^u>-iN b> a,!a.r;.atioe c-Murci aed shift 

<, f ^ . \ ax i stx i Ix x , i ! v P > M 

^ f i ta.p.x , v . , - . six - uk ' x e a x x f ■ 

t i Cm v n ^ ' X ^ i\ >>ha 1 ! s VIHH 

\ 4vi x n ^ <> e s'v 1 i '^1' ,v - ux ! 

- > « ' X ! v. "> \ N u 0 <N v. ~> C * 11 K. 

[h0'7 l >j In thai case, the carcont.ro! section i judges Urst wiiether the naonber NS of the alx»\-c-menlioucd 
i > s ^sU . sniet it is NS (A aet.il;iTu>n i>f the car r. ai 

is s N s Nv ^ > control .sectio * k i nil the 

s n structure as i 11 cj ig ^ !locat.ios i? e dr.o dice which 

xnv ^ n ^ kur ^ s J ei vU to t <> -> * vit^ 

of allocation of the t= •rv|Uv- output io each allocation ring as a uuue. For example, specific gravity 1 of 
s St. driving wheels. Uowcvcr. the specific gruvit> tl ku ; he changed 

. itMv. eg xc a -> 1 x x'x> < <i pxxx .... " in s? ' xth x 

x x n v < ^ ^> i x ol ^ ^ oi l ii { > ^ 

X <S^t S^Xil'-^^S svt 1 

shift cs>adh;oes m I Rah AB8 eqthvaL-nt e- >ivrA not being sausxed in step M I \- hoife: other then a ear 
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control-section 1 shprh s. arc determined e- a.n admeikm r ne. (sSep SUn. 

[0081 1 Furthermore, when torque is actually outputted. the allocation specific gravity to each ear is 
ado ae \ , 'it 11 ^ t <M t so. > , - \ demw ^u^J-" Ss t v ' s ^ tot 

vly act on a car b s 1 ig'hi and left may baiauce (step SI? 

< <><r <>mwu p c < svt i ^ I ! v v. v 

the driving o, ae c slip c eh waMioi ch s Uw location \ n step 8 

not slipped, the allocation specific gravity equivalent to the torque output which must have been 
distributed to the slip nog is added to the allocation specific gravity of the non-slipping ring of the side 

o ebvh a dip, urn x i I s ee c ni i :h-i 

* !\- \ - ' l (> S<.U l j ^ v. 4 - 

hwmthepowe; -go, n * eepSi^tk adine car ivdy . greed \> fn seeeknato gnmim 

\ \ and a shift position after it performs step SI 5 or SI?, it will carry out temporary decision of the 

t > ! v V C K i in .u^'V ^ O v s - >. W ;<mt > 0 

.-shift -am 

\ \H v Sl\ i tM ! V 1 if 

^ \ l ; v f J - S W) S v (!' 

s > vE , < " ' n < u.'sk^ ciqo ^nM' , i u c ii < d . t 

i{ ' < v Pv^ ^ t 1 ) I ' t > 

c jch whs 5? 1 - 

j \ < , » „ ! > < o d_ i. v ( t < t > 

,C v ! I N - - ~"2 mils i V 

i08( e , hs oivtauvu emmk tr < t > i <. o c v 

each wheel of tandem suspension structure, first, if two flowers of tandem suspension structure are 

li'inat o iv - * o> t \n s Jxtotqitw 

cos d which m a - ith the sli eerm hac ppet vill be 

. | s iceis s is ! I slip ring exists at 

j ^ i , x k s, , ^ t 1 i witl 

Me . ' 1 nui left at a U-xm t 1 chock s W d andwhepeae^ 

p ^ . , , 1 „ s iff, \Bsuju\ Mi.u , , vp^ sod 

,\ '-i,A, whea-i: \ v ^ oowncAsg ] kg. \Pm eeawakrwwu < coo s>^ nus 

x \\ b . > * ' p . i be >. % 

, nit. >f each u > x \ thevaren n echo \ 1 acccrdii ■, i vi ui ok <m of th< 
i i „ ' < d 1 e _ mi v 1 v . n t m . ^ - m u_ . Sc p 

i ' v c^ > ->! i - v i o c s i m co'amu 

wheel motor moid . and . according to this operation gestalt . the maintenance isriprovenieTg of the transit 



s > - c >mm u- s ^ v 1 a^ h ! » ! m i' - 

? c nms m ^ * . o 1 i > neete,. a Cf-ntrn 

, V i n H i s. v. I 

\ \ 1 'ioi i ii vi c 1 5 wpa 

! i , , . f i d to n m < 

e=.sa;wl r-ccc-nv- id 3, 4 and - On ceil cesurw c an \ lk chance centre! \w m Ii ! c cnog._> ^ :> 
s v n ! c v m o m " m ' 5 t . _ si 

i s \^ \- \i s \ cni\ < 

, v , N r \ n t Mlh . n vi k n w ) > m j 

Nic which memorizes the identifier of the adjacent node connected to the transmission line and the 
s s \\ \t m, \ o Mk \'\ i \ - e«vs 

sent to a n.uk Proc >lne of naumr The Lran.smiss.ton lilies Rl. lie, Rif R4, R5, and RIO n: it i >; 
>a ^ > . vf \ \ \4 s \ ! Ni: v 5 * 1 ' . s . 

f t \" N o> \ N \ -m n \ « aiicu 



I . t „^ ♦ mm \ w ► » > 9/7/2006 



7- Tdd Page 34 of 39 



>e o , emou<n v iofiMM-toiR \)~ dc.o, * nsr lvvj lines tR: <T T CRT 

v \ s v < , „ ■ unktiansmissioi ia(R > - \ 

ids si communication f atli ss taken 
s s i iyJ lien u i .i." 1 mhm (, ! 

the adjacent through she tr.ai.muwion fine and .know tmostmsskm line which wea> connected The 

communication failure The node which transmitted the self identifier and the identifier of the adjacent 
pode connected to i sis hssi so okuv ddeomnmrdcat nihil e^ *s de ed so 
message s, and received said retrieval message If neither is in agreement as compared with the identifier 
memorized ck node ID Mo e moans >eil v the adiacen ode ID smmpe means as a re ih 
of said comparison, the identifier D of said adjacent node in said retrieval message The node which 
received said retrieval message relays said retrieval message to oilier nodes, and on the other hand, if 

v t < - \ > M n <. O (. \ K 1 u! d K , w ,lvs \ *> 5 

jrne iod etet t mix tnicatica espouse sage r for at tor 

s s v wd response message r put the identi li)««in »c e cfoo\ ich 

- i , ns r^s < s , ^ - v - v.* 1 i 
ideraider PR; t a [ran mhtmp aseew coninuuueahon device, the identi tie? {ID} of a laidae rehaee 

> t 5 i v tin envuii i > n • ap ;e;o . k on n coonoj se, mm o> t v name n 

omdieg sauna \ ! T au -eh . ; • _oPuoLoicalierj device pouPs oca the a< ionunp communication det ice 

^ , 1 ! K V t \ ! v E S v H> 

md. the node N t otor controi section was securable, each node « % a > ' n >r epntrai 
set uai a st s * > tandK eomhT \ sen a control eomm < ugh a 

- \ \ --, ' 1 v Wli t ">t j <. V i 1 it 

P sample (a)j Foi example, the case where eomm micatio i failure BJ occurs on the signal-ttansa ission 
vvi> R2 " 1 u v no < > n v \ a u >u it o u e t <J sea end }s cs 

* > < j B> pong.,; !x tee, the adjacent nodes Nl through the transmission line ann detour J msvol 
N ^ ^ nJ as a comnuis j .is > 
-ione; e .las Uc acm i ^- _v ^ i ! n < ( o \ 

\ 1 „ v. s \ si > 5 t tuO 

■>> enttlit i ! v ommunication device h HI oath* * t t sig.aal isans 

aod n-an--otus , j a n^de Tin or No. 

0- \i, x i ;ee J .s \ in i 1 » i s < 1 . o^ ^ .evince mode 

N3 1 ikes 

\ t in s :.-: M \' v 5 i . at v \^ n 1 ^ i ^ ed >> , m N > v 

^ w v t <m xv on N h> 

•s< e \ u ( v ' 1 v. u ' i s 5 

\ r n ,s s ,5 _<v,s >. i< no <i v \ % se u none 

Ne reap he >< ^ te ins - n hne K euwen totk Nd m a node t torn 

transmission-iine TR.'i • detour trunk transnussioiidine CR-> detour transmissiondine CR3 -> node N3 

, s ,-nne \ s ^ 1 , T t>si <n k - v .K ! r 

i s. v. a i r. <v \ < t 

coPUTP-Pueation path to the node N2 which goes via a transmission hue 1 - sent. 
M)00'>| iiv-sp^nse message r is the sending signal which put the signal of the pertvtt v. h^w iJentifier of a 

gag ? ss class is onse message, the identiiler of a t trsrnis tot lace 

Panic is NdT and T " " " dn-~ e- ■ntnn . , .-r ofa signal frame. 
x V) ! 5 x _ eh receiver espt st nessageroi he the i it ece ves se message r 
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the -ij;; 1 ,!, o i te r t: ^ -i e ho^ J m ifier ot a ma - mume age xp U'un nmkxi ion d.x x\ x x 3 ^ U lx 
1 n >ut 1 . - Px ht -six J xe n i a Item < h > ksx check isic 
' ^ 1 ^ v k h k L K w . ^ v > 

, we ' ! . v ux. u 1 ^ sjii 

lit* x, X > x i i JCKi UkiV^.H,' 

) S < , C CR - de H k 5 SUM ? ! s v 4 0 

hoc R >s foimed 

<^ x v ^ H " v -JUU 

> \ A v v. ^ N x. * v. ' I S 

t m\ ; ' is I K 1 1 n-s > '\\!\ x s ^ ^ e v v 

R2 between the ear v < "> action \ and tlx mmer eur.trv-l .section 2 s .w i x w nv> i and 

^ i , v v i I ^ b > < J ^ .< } ' t. J <. t k c w^ 1 <xd ^ < ^ 

? - f . - mmnxabon failure o B3 occur u lit 

i t i ( } i vM i KAt. V'lhMi - > x. ' P ' W t M 'o fO < 

12 between t ar coni ction 1 andthemotej en: 4 vum ' n \ i n ^ v 'i 
dmwing2. 

, > x , n r n i a' ^ N i- 1 

response to polling into predetermined time about ail the transmission lines to the ear control section 1 

\ K S . ) > Ik idh U>J. O I ! » U 

' v < i a to k' . d 0' 

* . , :.wtnw -wuon ; dcleee < there s to response from a node N n pmdciernored 
x as ! >m a p opag o t 5 s > ode; and 

v Hi i 

j<H) \ ) 1 kxca.tor. me dolour of the ear control section 1 and each control sections .1 3, 4 'x 10. U. d 
and la is set up ile t\». iK-,e-menj>on-„d embodiment, 

[0099] 

ids text of' Site Invention; .\ - mentioned ub.oc. according io this im anion, ha.- kdawwx dicetoc ;ess 
\ Vi so as explained X K Ja a ih 
of s ! c . <- i n ^ < 1 i 't - i i » o^ v n ' 4 !k \ K ! 

s j <i 1v oni ^ v. v\ o ' v < t t 
t«t s ■> ^ x. tn ! an ! > f ^ Vvi u 

v. 1 a ^ e < ,v <\ 'didt e s arTC e < ! v > >' 

whsch built the motor of electronics control into all wheel rings in the specific electronic control system. 
10101] » Since die thil-saie device was included in the electronic control system, ear control can be 
v xv. ' ' o v s ' v • v ^ wm ' v i 1 

v '< ku I - x. 1 ' »o 

wheel mounted saspeosioii, and bailt the m no into all wheel rings, and TEC corresponding to it or 
i-o s ! i c i s t o.co\e< 

s c , i j u 1 1 5 i J h 1 s hx it ' n i- hit ox 

output torque value to each motor at a certain time after adjust so thai the direction moment of a yaw 

l C - ■* 'C K i ^ On s 1 x • ^ > 

s ! } t ! , I il ' v ;di C 

luhhi Ox mace the fad-s tic ^ % \ included in the lw < ; oiiina \ - v ai e; oXrul can } x> 
can doutiosiah A \ h<it is saw Pi ^heel t>> stern supposed n a tandem x lie, re 1 a suspension, 

so 'w m u i „ xtxs acx'se ex^e uJeku i, xhidvu] \ ^ 1 x 

mounted dm wrnich built tlx amux re d h V >,1 rings. Shxe the eomrol \%hadi era > wn„ 
.e. j ft, < ' tc cm be lessened, and transit sfablhrs , an -* - o xC 



satu miu\ j 5v s \\ >_ iC s t no > i 
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t or *ea«7c an«t [RC t o< no 

oWc.IaI > 5 ooama v,ah<uu ihe iviu f . n. pivs^..^:- a < of iho Oaai ; < 



j drawing i| U is ihc system configuration Fi-. of the clcctnc sehicieirs which the example of this 

ii is is ahOWn 

! , , ». i-k.iro vskM \.u*umiiJv nhv. fa 

s _ f s L' bv v v» v. >v.v^ - ^ \ -ee \ i sv^s.iN <v me 

w: * v\ 1 n i " • ->» 

p">ra\MUt: H U is die Roo eha.n which -how.- ;hc target raic s\\ hones er i asmle-oashde p adaptation 

v <> w v >. v \ n a * iir a u> 

v i i i ^ n t \ l n m k 

- nemiou 

jRma , t ai 0 ,s L v\ ^ * vh » v Rv v. aU i _ sl, ' U _ v.mt' > tt »i > u 1 

1 - ^ , V. ^ < > 1 

RVm I ,\ j s < i afimaation o! an c cat s au on < hi 

| la'X...! 

' t NO 

2 * R >< > > on PI 4 

Power Sensor 
10, m\ 11, 11', 12,12h l3, 1-3* Metier 
1 4 Brake Sensor 

5 \a idei \ g e Sensor 

t ! (S ' N ' tCl 

i >n Sensor 

20 Brake Pedal 

x V S « > > > 5\R<" 



22 Nteenna a.oaOoi Necnors 
30. 3L 32733. 34. 35, 36. 37 Motor 
' -a ahtm : a sec % 

^ - Va a Re x* . ) !N 
~ > v * oi - « ^ u 

K'SH . C i . - W , 

~iR a - \ \R> 

;3 Ri Las - no o eel RP a 



v * ^'^a on position sen--o; a\l 

" B;Jv„ olv- {BVv s 
•R, VRRF, VRRP. \ [ RF, VLRR Whet;! sp. 
que command 



V a 2 1 > * o i > U; o t II * n t ^ n ^ 
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